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AMENDMENTS TO THE CI ATMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

|l. (Currently Amended) A semiconductor device, which comprises a capacitor on 
a semiconductor substrate, said capacitor comprising a lower electrode layer, a 
ferroelectric layer and an upper electrode layer, wherein a convex or concave region is 
formed on an upper surface of the ferroelectric layer, and an upper surface of the 
semiconductor substrate on which the capacitor is formed being fla t, wherein a height or 
a depth of the convex or concave re gion formed on the upper surface of the ferroelectric - 
layer is not greater than half a thickness of the ferroelectric laver. and is at least half a 
thickness of the upper electrode layeg . 

2. (Original) The semiconductor device according to claim 1, wherein the convex 
or concave region formed on the upper surface of the ferroelectric layer is thoroughly 
covered with the upper electrode layer. 

3. (Original) The semiconductor device according to claim 1, wherein a convex or 
concave region is formed also on the upper surface of the lower electrode layer. 

4. (Original) The semiconductor device according to claim 3, wherein the convex 
or concave region formed on the upper surface of the ferroelectric layer is thoroughly 
covered with the upper electric layer, and the convex or concave region formed on the 
upper surface of the lower electrode layer is thoroughly covered with the ferroelectric 
layer. 

5. (CANCELLED) 
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6. (Currently Amended) The semiconductor device according to claim 4-2, wherein 
a height or a d e pth of th e convex or concavo region formed on th e upper ourfaco of the 
ferro e lctrio lay e r is half or smaller than th e thicloioos of th e forroeloctrio layer, and io in a 
rang e from the game ao to half the thickness of th e upper olootrodo layer, and a height or a 
d e pth of tho conv e x or conoavo region formed on the uppor surface of the Iowoe 
electrode lay e r is half or smaller than tho thicknogo of the lower olootrodo layor, and is in 
a range from the sam e as to half th e thioknosa of tho ferroolootrio loyc r a height or a depth 
of the convex or conca ve region formed on the upper surface of the lower electrode laver 
is not greater than half a thickness of t he lower electrode laver. and is at least half a 
thickness of the ferroelectric laver. 

7. (Original) A process for manufacturing a semiconductor device which has a 
capacitor comprising a lower electrode layer, a ferroelectric layer and an upper electrode 
layer, which comprises a step of forming a convex or concave region on the upper surface 
of the ferroelectric layer so that the upper electrode layer thoroughly covers the convex or 
concave region formed on the upper surface of the ferroelectric layer. 

8. (Original) The process for manufacturing a semiconductor device according to 
claim 7, which further comprises a step of forming a convex or concave region also on 
the upper surface of the lower electrode layer so that the ferroelectric layer thoroughly 
covers the convex or concave region formed on the upper surface of the lower electrode 
layer. 

9. (CURRENTLY AMENDED) A semiconductor device, which comprises a 
capacitor comprising a lower electrode layer, a ferroelectric layer and an upper electrode 
layer, the ferroelectric layer having a ferroelectric layer upper surface and the upper 
electrode having an upper electrode upper surface, wherein a convex or concave region is 
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formed on the upper surface of the ferroelectric layer in a manner such that a non-smooth 
region on the ferroelectric layer upper surface is not aUgned, in a direction perpendicular 
to a thickness of the ferroelectric layer, with a non-smooth region on the upper electrode 
upper surface, wherein a height or a depth of the convex or concave region formed on the 
upper surface of the ferroelectric laver i s not greater than half a thickness of the 
ferroelectric laver. and is at least half a thickness of the upper electrode laver . 

10. (Previously Presented) The semiconductor device according to claim 9, 
wherein the convex or concave region formed on the upper surface of the ferroelectric 
layer is thoroughly covered with the upper electrode layer. 

11. (Previously Presented) The semiconductor device according to claim 9, 
wherein a convex or concave region is formed also on the upper surface of the lower 
electrode layer. 

12. (Previously Presented) The semiconductor device according to claim 11, 
wherein the convex or concave region formed on the upper surface of the ferroelectric 
layer is thoroughly covered with the upper electric layer, and the convex or concave 
region formed on the upper surface of the lower electrode layer is thoroughly covered 
with the ferroelectric layer. 

13. (CANCELLED) 

14. (CURRENTLY AMENDED) The semiconductor device according to claim 
Ml, wherein a h e ight or a depth of the convex or concave r e gion formed on tho upper 
aurfacc - of th e ferroolctrio layor io half or amallor than tho thickn e oo of the ferrooloctrio 
layer, and is in a range from tho some ao to half the thiclcnogp of tho uppor oloctrodc layer, 
and a height or a depth of tho conv e x or concav e region formed on the upper surface of 



PAGE 5110 * RCVD AT 2(1312004 1 :45:28 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/1 ' DNIS:8729306 1 CSID:703 816 4100* DURATION (mm-ss):02-34 9 



NIXON & WNDERHYE PC4 Fax:?03-816-4100 Feb 13 2004 13:43 P. 06 

TOHDA 

Appl. No. 10/055,896 
February 13, 2004 

the lower oloctrod o layer is half or smaller than tho thickn e oa of tho lower oloctrodc layor, 
and is in a range from tho oame aa to half the thioknoso of the fcrroolcotrio lavo ra height 
or a deoth of the conve x or concave region formed on the upper surface of the lower 
electrode layer is not gre ater than half a thickness of the lower electrode laver. and is at 
least half a thickness of the ferroelectric laver . 
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